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Chapter 5
Sociodemographic Correlates and Motivational
Bases of Individual Differences in
Landscape Preferences1
Many people find it important to protect and enhance the natural
values of their environment (cf. Buijs & Volker, 1997; Kellert, 1985). To achieve
this, several kinds of nature management strategies may be applied, ranging
from active strategies that guide natural processes by means of regulative
activities, to more passive strategies that encourage the development of
spontaneous natural processes by minimizing human activities in an area (cf.
Christensen et al., 1996). Application of active nature management strategies
promotes the development of well-maintained natural landscapes with a
relatively high degree of human influence, while application of more passive
strategies promotes the development of wild, unmanaged natural landscapes
with a low degree of human influence.
Decisions to apply a particular kind of nature management strategy are
typically based on a mixture of ecological, economic, and aesthetic criteria.
With respect to ecological and economic criteria, there exists considerable
agreement about the relative advantages and disadvantages of active vs.
passive nature management strategies. With respect to aesthetic criteria,
however, there is increasing evidence that people may differ in their relative
aesthetic preferences for natural landscapes with high vs. low degrees of
human influence (e.g., Balling & Falk, 1982; Daniel & Boster, 1976; Dearden,
1984; González Bernaldez & Parra, 1979; Strumse, 1996). Farmers, for instance,
appear to favor natural landscapes with a high degree of human influence
(Daniel & Boster, 1976; González Bernaldez & Parra, 1979; see also Chapter 2
and 4), while members of environmental organizations, younger people,
people with a high socioeconomic status, and residents of wilderness areas
have been found to favor natural landscapes with a low degree of human
influence (Balling & Falk, 1982; Dearden, 1984; González Bernaldez & Parra,
1979; Strumse, 1996; Yu, 1995).
While evidence for individual differences in preferences for natural
                                                
1 This chapter is based on Van den Berg, Vlek, & Koole (1999)
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landscapes continues to accumulate, the psychological mechanisms underlying
these differences are still not completely understood. The present study aims to
shed more light on this issue by exploring possible motivational bases of
individual differences in aesthetic preferences for natural landscapes. First,
theoretical conceptions concerning the role of motivation in landscape
evaluation will be discussed. Next, a preliminary classification of nature
experience needs will be outlined and related to individual differences in
landscape evaluation. After this, an investigation of motivational influences on
preferences for still-to-be developed natural landscapes with high and low
degrees of human influence by residents from six areas in The Netherlands will
be presented and discussed.
The Role of Motivation in Landscape Evaluation
Most environmental psychologists agree that environmental
evaluations are driven by people's basic motives and needs (e.g., Kaplan &
Kaplan, 1989; Orians, 1980; Ulrich, 1983; but see Purcell, 1986, for an opposing
view). Because certain environments provide better chances for survival than
others, it seems likely that motivational mechanisms have evolved that direct
and energize human behavior towards seeking out the most adaptive
environments (e.g., Appleton, 1975; Kaplan, 1987; Orians, 1980; Ulrich, 1983).
For example, Kaplan (1987) has suggested that people today are still attracted
to landscapes that enabled earlier primates to construct and use the cognitive
maps they relied upon for survival. In a similar vein, Ulrich (1983) has
proposed that adaptive behavior in natural environments is directed by initial
affective reactions elicited by environmental characteristics that signaled
important survival values during earlier stages of human evolution.
Because all humans have evolved most likely in the same savannah-
like natural settings, it is often inferred that each individual's motivational
system is adapted to similar kinds of environmental information, yielding
similar kinds of landscape preferences. An important implication of this view is
that motivational mechanisms cannot be used to explain interindividual
variation in landscape preferences, because the strength of these mechanisms is
assumed to be similar across individuals. To account for interindividual
variation in landscape preferences, many environmental psychologists have
turned to cognitive explanations. The general idea is that people, through their
experiences with different landscapes, develop different cognitive images that
subsequently color the way in which landscapes are perceived and evaluated
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(cf., Kaplan & Kaplan, 1982, 1989; Lyons, 1983; Ulrich, 1983; Wohlwill, 1983).
Although such cognitive explanations continue to enjoy considerable
popularity, the study presented in Chapter 4 casts some doubt on the ability of
cognitive images to account for interindividual variation in landscape
evaluations. The results of this study indicate that students of agriculture
differed from students of nonagricultural disciplines with respect to both their
relatively strong preference for natural landscapes with a high degree of human
influence and their relatively anthropocentric nature images. However,
mediational analyses showed that group differences in landscape preferences
could not be explained by corresponding group differences in cognitive
images. Because cognitive images were assessed using a new methodology (cf.
Purcell, 1986), the findings presented in Chapter 4 should be interpreted with
some caution. Nevertheless, these findings suggest that differences in cognitive
images may be less important for understanding interindividual variation in
landscape preferences than is often assumed.
Several authors have raised the possibility that individual variation in
landscape preferences is fundamentally motivational in nature (Canter, 1983;
Zube, 1987). According to these authors, motivational mechanisms may not
only indicate why people agree in their preferences for different landscapes, but
also why people differ in their landscape preferences. Although, at first glance,
this may seem contradictory, recent evolutionary analyses suggest that this
need not be the case. For example, Tooby and Cosmides (1990) have argued
that while humans as a species have evolved complex adaptive mechanisms
that promote their survival, the degree to which each individual possesses
those mechanisms may vary. These apparently inconsistent notions can be
reconciled by considering that complex adaptive mechanisms are dependent
upon an intricate set of interdependently organized parts. Enduring exposure
to different cultural, economic, or demographic conditions may give rise to
adaptively coordinated differences in the mechanisms' activation strengths,
without disrupting the functional integrity of the system. Applied to landscape
evaluation, even if one assumes that people have developed a general adaptive
preference for savannah-like landscapes that fulfill a common profile of basic
needs, a particular individual may still prefer coniferous forests because his or
her personal situation has influenced the relative weighting of his or her basic
needs.
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Nature Experience Needs: A Preliminary Classification Scheme
Although evidence for needs as determinants of interindividual
variation in stated preferences for natural landscapes has remained limited,
needs underlying interindividual variation in revealed preferences for natural
landscapes have received a great deal of empirical attention (for reviews see
Knopf, 1983, 1987; Stankey & Schreyer, 1987). Unfortunately, while this research
has produced long lists of reasons why people like to visit natural areas, the
fundamental question of which set of basic nature experience needs underly
these reasons has remained unanswered. At a more general level of analysis,
however, several theorists have proposed that human needs can be classified
into a limited number of hierarchically ordered categories (e.g., Alderfer, 1972;
Maslow, 1970). These general categories may serve as a useful starting point for
identifying basic nature experience needs. As a preliminary classification
scheme, the present study will adopt the three-fold need taxonomy described
by Alderfer (1972): (a) existence needs, which refer to material and
physiological desires, (b) relatedness needs, which refer to desires to relate to
significant other individuals and groups, and (c) growth needs, which refer to
desires to fully develop oneself. Following Alderfer, it is assumed that the
three categories of nature experience needs are active in every human being.
Nevertheless, the relative strength of these needs may differ depending on an
individual's personal circumstances. Also in line with Alderfer's assumptions,
the three categories of needs are not assumed to be strictly hierarchically
ordered. It seems reasonable to assume that growth needs are not activated
unless existence and relatedness needs are satisfied at a certain minimum level.
Likewise, the activation of relatedness needs appears conditional upon a
minimal level of satisfaction of existence needs. However, beyond a minimal
level of satisfaction of lower-order needs, the relative strength of lower-order
and higher-order needs may be determined by other factors than the place of
each need in the hierarchy.
Applied to the domain of nature experiences, existence needs may be
defined as all the various forms of material and physiological needs relevant to
human-nature interactions, such as a need for food and water, a need for safety,
and a need to earn a decent income. Existence needs are typically satisfied by a
person getting enough of the basic substances that he or she is lacking.
Relatedness needs, as a category of nature experience needs, may be defined as
needs that represent goals to interact with groups of friends or relatives in
natural surroundings. Feelings of acceptance, confirmation, understanding, and
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influence are typical satisfiers of relatedness needs. Finally, growth needs may
be defined as all needs that impel a person to fully develop his or her
capabilities. With respect to nature experiences, growth needs may be a
particularly important category of needs, because the satisfaction of growth
needs is highly dependent upon the availability of stimulating environments
(Alderfer, 1972). In general, natural environments offer many opportunities for
the satisfaction of growth needs. For example, natural environments provide
opportunities to learn new things about plants and nature, and they enable
people to think about themselves in quiet and different surroundings.
Consistent with the idea that growth needs are an important category of nature
experience needs, many frequently observed nature experience needs, such as
the desire to be in a whole other world for a while, the desire to be relieved of
tension and pressure, and the desire to feel whole and full as a human being,
may be classified as growth needs.
Theoretically, individuals with differing need profiles may be
expected to differ in their preferred balance between spontaneous and human-
influenced processes in natural landscapes. First, individuals with relatively
strong existence needs may be expected to favor natural landscapes with a high
degree of human influence, because these landscapes are generally less
threatening, and yield more financial profits than natural landscapes with a low
degree of human influence. Second, individuals with relatively strong
relatedness needs may also be expected to favor natural landscapes with a high
degree of human influence, because these landscapes are generally more
accessible and have more facilities than wild, unmanaged natural landscapes,
which makes them more suitable for social interactions. Finally, individuals
with relatively strong growth needs may be expected to favor natural
landscapes with a low degree of human influence, because these landscapes
are very different from one's everyday surroundings, which may stimulate
feelings of being completely away from culture and other people. Furthermore,
natural landscapes with a low degree of human influence may provide greater
challenges for exploration and for learning new things than more human-
influenced natural landscapes, because of the absence of man-made facilities
and the occurrence of special types of plants and animals.
The aforementioned classification of nature experience needs into three
categories should be regarded as preliminary, especially since there have been
no systematic empirical tests of the validity of this classification scheme with
respect to nature experiences in general, and the assumptions about the
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relationship between needs and landscape preferences in particular. However,
several studies have examined the relationship between nature experience
needs and (revealed) preferences for natural settings in an exploratory manner
(for a review, see Stankey & Schreyer, 1987). Unfortunately, most of these
studies have compared need profiles among users of only a narrow range of
wilderness settings. In one of the few studies that examined users of natural
settings with varying degrees of human influence, Knopf, Peterson &
Leatherberry (1983) found indications that users of wild and undisturbed rivers
were indeed strongly motivated by growth needs, such as a desire to escape
civilization, while users of more developed and crowded rivers were strongly
motivated by relatedness needs, such as a desire to spend time with their
families. Thus, the scarce evidence suggests that the proposed theoretical
framework may possess some empirical value.
The Present Research and Hypotheses
The present study investigated interindividual variation in aesthetic
preferences for natural landscapes with varying degrees of human influence
among residents from six rural nature development areas. The study addressed
two major research questions. The first question addressed the
sociodemographic correlates of interindividual variation in the preferred
balance between spontaneous and human-influenced processes in natural
landscapes. Based on previous research (cf. Balling & Falk, 1982; Dearden, 1984;
González Bernaldez & Parra, 1979; Yu, 1995; see also Chapter 2 and Chapter 4)
farmers, older respondents, and respondents with a low socioeconomic status
were expected to favor natural landscapes with a high degree of human
influence, while members of environmental organizations, younger
respondents, and people with a high socioeconomic status were expected to
favor natural landscapes with a low degree of human influence. Furthermore,
in line with the general familiarity effect described by Dearden (1984),
respondents from rural areas with a high degree of cultivation were expected to
display stronger preferences for natural landscapes with a high degree of
human influence than were respondents from rural areas with a low degree of
cultivation.
The second research question addressed the motivational bases of
interindividual variation in the preferred balance between spontaneous and
human-influenced processes in natural landscapes. Following the theoretical
framework discussed above, respondents with strong existence and relatedness
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needs were expected to favor natural landscapes with a high degree of human
influence, while respondents with strong growth needs were expected to favor
natural landscapes with a low degree of human influence. In line with the
assumption that nature experience needs may be differentially activated by
shared cultural, economic, and demographic conditions (cf. Tooby & Cosmides
1990), nature experience needs were also expected to be associated with
sociodemographic characteristics. In particular, farmers, residents from highly
cultivated rural areas, older respondents, and respondents with a low
socioeconomic status were expected to have relatively strong existence and
relatedness needs, because their personal situation makes them relatively
vulnerable to threatening aspects of nature, and relatively dependent upon
other people's support. Likewise, members of environmental organizations,
younger respondents, and respondents with a high socioeconomic status were
expected to have relatively strong growth needs, because their personal
situation makes them relatively impervious to threatening aspects of nature,
and offers them relative freedom to develop their own capabilities. Finally, it
was expected that sociodemographic differences in the preferred balance
between spontaneous and human-influenced processes in natural landscapes




Data were obtained via a mail survey among residents from six
divergent areas in The Netherlands. A total of 1340 questionnaires (225 per
area) were distributed with a cover letter indicating that only persons of 16
years and older were to answer the questionnaire. In each area, addresses were
selected using a random-selection procedure based on postal codes. A total of
515 questionnaires (a response rate of 38%) were returned. Fifty-five
questionnaires were discarded because of missing data, leaving 460
respondents (330 males, 130 females) for the analysis. These respondents were
approximately evenly distributed across the six selected areas, 69 £ ns £ 83. The
mean age of the respondents was 49 years, and varied between 16 and 84 years.
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Figure 1
Geographical locations of the six plan areas
Plan Areas
Figure 1 provides an overview of the geographical locations of the six
plan areas. At the time of the survey, all six areas had been designated by the
Dutch Government as nature development areas (cf. Ministry of Agriculture,
Nature Management and Fisheries, 1996). However, the areas differed with
regard to physical geographic circumstances, degree of cultivation, surface area
of planned nature development, and phase of the planning procedure. In the
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following, a brief description of the main characteristics of each area at the time
of survey will be provided.
Area 1 ('Ulvenhout-Galder') was a sandy area situated in the province
of North Brabant. About 60% of the area consisted of fields and grassland. The
plans for nature development in the area focused on several brook valleys with
a total surface area of about 800 ha. The planning procedure had started in
1996, and several plan alternatives had been formulated and made public. A
preferred alternative had not yet been selected.
Area 2 ('De Burd') was a clay area in the province of Friesland,
surrounded by canals and lakes. The area was highly cultivated, and consisted
nearly entirely of grassland. The plans for nature development in the area
focused on the Northern part of the island, which had a total surface area of
about 250 ha. The planning procedure had started in 1994, and a preferred plan
to develop a clay marsh had been selected and made public. Local reactions to
this plan had been primarily negative.
Area 3 ('Grensmaas') was part of the valley of the river Maas in the
province of Limburg. The plans for nature development in the area were part of
a more encompassing plan for nature development along the borders of the
river Maas. About 75% of the entire area consisted of fields and grassland. The
nature development plans for the specific area included in the survey covered
about 250 ha. The planning procedure had started in 1994, and a preferred plan
to develop riparian woodlands, floodplains, and marshes had been selected
and made public. A specific feature of the plan was that it would be financed
by profits
from gravel winning. Local reactions to this plan had been primarily positive.
Area 4 ('Compagnonsbossen) was a wooded area of about 225 ha
situated in the province of Friesland. The woods, which had originally been
planted for forestry purposes, were on one side adjacent to a protected peat
area. On the other sides, they were surrounded by fields. The planning
procedure had started in 1995, when the woods were bought by a national
nature protection organization. The aim of the nature protection organization
was to increase the water level in the woods to help prevent dehydration of the
adjacent peat area.
Although several plan alternatives had been formulated at the time of survey,
these had not yet been made public.
Area 5 ('Branden') was a sandy area situated in the province of Drenthe.
The area was highly cultivated, and consisted nearly entirely of fields. The
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plans for nature development in the area focused on a brook valley with a total
surface area of about 350 ha. The planning procedure in the area had not yet
started. However, a possible land-use plan for this area was formulated in 1995.
This plan involved the development of marshes and the restoration of the
original winding of the brook.
Area 6 (‘Bergen-Egmond-Schoorl’) was a coastal area situated in the
province of North Holland. About 90% of the area consisted of bulb fields and
grassland. The plans for nature development in the area focused on several
polders with a total surface area of about 920 ha. The planning procedure had
started in 1993, and several plan alternatives had been formulated and made
public. A preferred alternative had not yet been selected.
Stimuli
The stimulus set consisted of 12 color photographs (10 cm x 15 cm)
which were selected in consultation with local authorities (cf. Figures 2 - 7). An
important prerequisite for the selection of photographs was that they represent
different styles of nature management as described in the handbook of target
nature types in The Netherlands (Bal et al., 1995). Each of the six areas was
represented by two photographs. One photograph depicted the landscape in
the area as it would look like after the realization of active nature management
strategies (i.e., landscapes classified as 'semi-natural' or 'multifunctional' in the
handbook of target nature types). The other photograph depicted the landscape
in the area as it would look like when it would be left to evolve spontaneously,
without active human intervention (i.e., landscapes classified as 'approximately
natural' or 'guided natural' in the handbook of target nature types). In the
questionnaire, the two types of nature development landscapes were referred
to in a neutral manner as 'actively' and 'passively' managed landscapes.
Because these terms may be unfamiliar to many readers, these two types of
landscapes will be referred to in this thesis as 'managed' and 'unmanaged'
natural  landscapes, respectively.
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Figure 2
Pair of managed (upper photo) and unmanaged (lower photo) natural landscapes
presented as nature development plans for area 1 (Ulvenhout Galder)
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Figure 3
Pair of managed (upper photo) and unmanaged (lower photo) natural landscapes
presented as development plans for area 2 (De Burd)
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Figure 4
Pair of managed (upper photo) and unmanaged (lower photo) natural landscapes
presented as development plans for area 3 (Grensmaas)
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Figure 5
Pair of managed (upper photo) and unmanaged (lower photo) natural landscapes
presented as development plans for area 4 (Compagnonsbossen)
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Figure 6
Pair of managed (upper photo) and unmanaged (lower photo) natural landscapes
presented as development plans for area 5 (Branden)
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Figure 7
Pair of managed (upper photo) and unmanaged (lower photo) natural landscapes
presented as development plans for area 6 (Bergen-Egmond-Schoorl)
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Measures and Questionnaire
The questionnaire consisted of three parts. The first part contained
questions about the 12 photographs of natural landscapes. Pairs of managed an
unmanaged landscapes depicting plans for the same area were shown in the
upper halves of adjacent pages. Following a general introduction, in which
respondents were given a map depicting the locations of the six plan areas and
some basic information on nature development and nature management
strategies, respondents were asked to rate each landscape on several
characteristics, including beauty and degree of human influence. Rating scales
were printed underneath each landscape photograph. Perceived beauty was
measured on a 6-point scale with separate verbal labels for each scale point (1 =
'not at all beautiful'; 2 = 'beautiful'; 3 = 'somewhat beautiful'; 4 = 'beautiful'; 5 =
'very beautiful'; 6 = 'extremely beautiful'). Perceived degree of human influence
was measured by having respondents rate, on a 5-point scale, the applicability
of the following description: 'a rough landscape where nature takes its own
course'. To facilitate comparison with the studies presented in Chapter 2, 3, and
4, responses to this question were recoded so that the value of 5 corresponded
to a high degree of human influence.
 The second part of the questionnaire consisted of general questions
about nature and landscape, including questions about nature experience
needs. Nature experience needs were assessed by having respondents rate the
degree of applicability of seven reasons for visiting natural areas on a 5-point
scale. Special care was taken that these reasons would represent the three
domains of nature experience needs as described in the Introduction, i.e.,
existence, relatedness, and growth needs. Table 4 below gives an overview of
the seven items used.
The final part of the questionnaire consisted of questions about
sociodemographic characteristics, including age, income, residential area,
farming background, membership of environmental organizations and political
preference.
Results
The main variable of interest in this study concerned the preferred
balance between spontaneous and human-influenced processes in natural
landscapes. As in previous studies (Chapter 2 & 4), this variable was estimated
by regressing individual beauty ratings on the mean ratings of degree of
human influence for each landscape. This approach is appropriate because it
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uses the complete range of variation in perceptions of degree of human
influence to predict individual beauty ratings. As shown in Table 1, managed
natural landscapes were generally rated more human-influenced than their
unmanaged counterparts. Thus, respondents' perceptions of degree of human
influence appeared to correspond to actual variations in nature management
strategies between the landscapes. 
Table 1
Perceived Degree of Human influence (Scale Range 1 - 5) of Six Landscape Pairs as a
Function of Landscape Type, Standard Deviations in Parentheses.

























Note. N = 460; landscape pairs numbered 1 - 6 represent nature development plans for areas
1 - 6, respectively.
To control for dependencies in the data due to the fact that beauty
ratings were nested within individuals, regression analyses were performed in
MLn, a program for the multilevel analysis of hierarchically nested data
(Woodhouse, 1995; see also Chapter 2). A two-level model was estimated, with
four randomly varying parameters: (a) one parameter to account for between-
individual variation in mean beauty ratings, (b) one parameter to account for
between-individual variation in effects of degree of human influence, (c) one
parameter to account for between-individual covariation between mean beauty
ratings and effects of degree of human influence, and (d) one parameter to
estimate within-individual (i.e. residual) variation in beauty ratings. On
average, perceived degree of human influence was found to be negatively
related to perceived landscape beauty, ß = -.24, p < .001. Inspection of the
random part of the model revealed that there was a substantial amount of
between-individual variation in this relationship, s2 = .20, c2(2) = 448.7, p <
.001. Following the procedure outlined by Snijders and Bosker (1994), it was
calculated that this variation accounted for 19% of the total variance in beauty
ratings.
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Table 2
Standardized Partial Regression Weights (ß) for Interaction Effects Between Predictor
Variables and Perceived Degree of Human Influence on Landscape Beauty
Model 1 Model 2
Parameter ß c2 p < ß c2 p <
Sociodemographic Characteristics
      Farming x Human Influence
      Area 2 x Human Influence
      Age x Human Influence
      'Green' Party x Human Influence
































      Factor 1 x Human Influence
      Factor 2 x Human Influence










Note. N = 460; Factor 1 = Self-oriented Growth Needs; Factor 2 = Existence/Relatedness
Needs; Factor 3 = Nature-oriented Growth Needs
Sociodemographic Characteristics
 A total of five sociodemographic characteristics were examined for
their effects on the relationship between perceived degree of human influence
and perceived landscape beauty: (a) age, (b) income, (c) residential area, (d)
farming background, and (e) political preference ('green' versus other parties).
Respondents who indicated that they, or their partner, worked, or had worked,
on cattle and/or arable farms were classified as farmers. Preference for 'green'
political parties was selected as a predictor instead of membership of
environmental organizations, because preliminary analyses revealed that the
latter was strongly related to respondents' level of income.
To examine the extent to which sociodemographic characteristics
moderated the relationship between perceived degree of human influence and
perceived landscape beauty, these characteristics and their interactions with
perceived degree of human influence were simultaneously added to the basic
multilevel model. c2 tests of the partial regression coefficients for the
interaction effects were used to test the significance of sociodemographic
characteristics as predictors of the relationship between perceived degree of
human influence and perceived landscape beauty. Significant results are
presented in Model 1, Table 2. Inspection of Model 1 shows that farming
background, living in Area 2, age, preference for 'green' political parties and
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income interacted significantly with perceived degree of human influence
when predicting perceived landscape beauty. To aid in the interpretation of
these effects, predicted beauty ratings were generated for the most distinctive
sociodemographic groups using values 2 standard deviations above and below
the mean to represent high and low degrees of perceived human influence.
Inspection of these predicted beauty ratings in Figure 8 shows that the
predicted mean beauty rating for landscapes with a low degree of human
influence was, on average, higher than the predicted mean beauty rating for
landscapes with a high degree of human influence, indicating that natural
landscapes with a low degree of human influence were generally preferred
over natural landscapes with a high degree of human influence. Farmers,
however, did not display such a preference for natural landscapes with a low
degree of human influence; their predicted mean beauty rating for natural
landscapes with a low degree of human influence equaled their predicted
mean beauty rating for natural landscapes with a high degree of human
influence. Furthermore, respondents living in Area 2, older respondents, and
low-income respondents displayed relatively weak positive relationships
between perceived degree of human influence and perceived landscape
beauty, while respondents with a preference for 'green' political parties
displayed relatively strong positive relationships between perceived degree of
human influence and perceived landscape beauty. As can be seen in Figure 8,
each of the sociodemographic groups differed from the total sample both with
respect to their predicted beauty rating for natural landscapes with a high
degree of human influence and their predicted beauty rating for natural
landscapes with a low degree of human influence. No significant effects were
predicted or found for other sociodemographic characteristics, including
gender, religion, other occupations than being a farmer, and other political
preferences than a preference for 'green' political parties.
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Figure 8
Predicted landscape beauty for landscapes with a low and high perceived degree of human
influence as a function of sociodemographic characteristics and nature experience needs
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Table 3
Factor Loadings of Nature Experience Needs
Factor 1 Factor 2 Factor 3
I visit a natural area to get away for a while and
to put my worries aside
.71 .26 -.07
I visit a natural area to think in peace about the
things that bother me
.77 .18 .09
I consider visiting natural areas a useless activity -.47 .34 -.12
I only visit a natural area if I can feel safe .10 .71 -.05
I visit a natural area for the sake of company
and the pleasant atmosphere
.15 .68 .05
I visit a natural area to study special animals and
plants
.18 -.22 .82
I prefer to visit a natural area with which I have
a special bond
-.12 .48 .68
Eigenvalue 1.83 1.22 1.11
Percentage of variance 26.2 17.5 15.9
Note. The results shown are the result of a rotated factor solution, using Varimax rotations.
The number of factors was not constrained. Numbers in bold indicate the items
included in each factor.
Nature Experience Needs
A factor analysis of the seven reasons for visiting natural areas led to
the rotated three-factor solution shown in Table 3. The first factor consisted of a
combination of two items relating to a desire to be away and a desire for
reflective thought, and one negatively loaded item implying a rejection of the
idea that visiting natural areas is a useless activity. This factor was interpreted
as reflecting 'self-oriented growth needs'. The second factor consisted of two
items relating to a desire for safety, and a desire for company and a pleasant
atmosphere. This factor was interpreted as reflecting 'existence/relatedness
needs'. The third factor consisted of two items relating to a desire to study
plants and animals, and a desire to visit natural areas with which one has a
special bond. This factor was interpreted as reflecting 'nature-oriented growth
needs'.
As shown in Table 4, need profiles of the five distinctive
sociodemographic groups were to a large extent consistent with the
predictions. First, relatedness/existence needs were significantly stronger than
average for farmers, older respondents, and low-income respondents, while
these were significantly weaker than average for respondents with a preference
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for 'green' political parties. Furthermore, self-oriented growth needs were
significantly stronger than average for respondents with a preference for 'green'
political parties, while these were significantly weaker than average for farmers
and older respondents. Finally, nature-oriented growth needs were
significantly stronger than average for respondents with a preference for 'green'
political parties. Only one significant finding - the older respondents' strong
nature-oriented growth needs - showed the reverse of the predicted pattern.
Taken together, these results indicate that nature experience needs qualify as
potential mediators of the previously reported influences of farming
background, age, political preference, and income on the relationship between
perceived human influence and perceived landscape beauty (cf. Baron &
Kenny, 1986). Nature experience needs do not qualify as mediators of the
finding that respondents from Area 2 displayed a weak positive relationship
between perceived degree of human influence and perceived landscape
beauty, because respondents from Area 2 did not differ from other respondents
with regard to their nature experience needs.
Table 4








Farmers        -.33**         .21**          -.09
Residents Area 2        -.11        -.01          -.11
> 65 years        -.22**         .18*           .26**
Low Income        -.09         .20*           .07
Preference 'Green' Party         .22*        -.53**           .22*
Note. N = 460; Means indicated by * and ** differ from zero at p < .10 and p < .05, respectively.
To investigate the influence of nature experience needs on landscape
preferences, the individual regression scores for the three need factors and
interactions between these scores and perceived degree of human influence
were added to the multilevel model. As can be seen in Model 2, of which the
estimates are presented in Table 2, all three need factors interacted significantly
with perceived degree of human influence when predicting perceived
landscape beauty. To aid in the interpretation of these effects, predicted beauty
ratings were generated for the 15% respondents with highest scores on each
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need factor using values 2 standard deviations above and below the mean to
represent high and low perceived degrees of human influence. Inspection of
these predicted beauty ratings in Figure 8 shows that, as expected, respondents
with strong existence/relatedness needs displayed relatively weak positive
relationships between perceived degree of human influence and perceived
landscape beauty, while respondents with strong self- and nature-oriented
growth needs displayed relatively strong positive relationship between
perceived degree of human influence and perceived landscape beauty. As can
be seen in Figure 8, respondents with strong existence/relatedness needs
differed from the total sample both with respect to their relatively high
predicted beauty rating for natural landscapes with a high degree of perceived
human influence, and their relatively low predicted beauty rating for natural
landscapes with a low degree of perceived human influence. Respondents with
strong person- and nature oriented growth needs, however, differed only from
the total sample with respect to their relatively high predicted beauty rating for
natural landscapes with a low degree of human influence.
The interaction between preference for 'green' political parties and
perceived degree of human influence on perceived landscape beauty was no
longer significant when it was estimated while controlling for the influences of
nature experience needs. Thus, the finding that respondents with a preference
for 'green' political parties displayed a relatively strong positive relationship
between perceived degree of human influence and perceived landscape beauty
could be explained by the fact that these respondents scored relatively low on
existence/relatedness needs and relatively high on self- and nature-oriented
growth needs. In addition, the interaction between farming background and
perceived degree of human influence on perceived landscape beauty was
reduced when it was estimated while controlling for the influences of nature
experience needs. Thus, the finding that farmers found natural landscapes with
high vs. low degrees of human influences about equally beautiful could be
partly explained by the fact that farmers scored relatively high on
relatedness/existence needs and relatively low on self-oriented growth needs.
Despite the fact that age and income were significantly associated with nature
experience needs (cf. Table 4), interaction effects between these
sociodemographic variables and perceived degree of human influence on
perceived landscape beauty were not reduced when these were estimated
while controlling for the influences of nature experience needs. Thus, the effects
of age and income on the relationship between perceived degree of human
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influence and perceived landscape beauty could not be explained in terms of
nature experience needs.
Discussion
The present findings add to a growing body of evidence for the
existence of important interindividual variation in preferred balances between
spontaneous and human-influenced processes in natural landscapes. Relative
preferences for spontaneous vs. human influenced natural landscapes,
analyzed in terms of the strength of the relationship between perceived
landscape beauty and perceived degree of human influence, were found to
differ as a function of sociodemographic characteristics and nature experience
needs. As in previous research, farmers were found to be a highly distinctive
group (see Chapter 2 and 4). While natural landscapes with a low degree of
human influence were generally preferred over natural landscapes with a high
degree of human influence, farmers rated these two types of natural landscapes
as about equally beautiful. In addition, the present findings extend previous
work by showing that not only farming background, but also age, income,
political preference, residential area, and nature experience needs influenced
relative preferences for spontaneous vs. human-influenced natural landscapes.
Specifically, older respondents, low-income respondents, and respondents
from the second area displayed relatively weak preferences for natural
landscapes with a low degree of human influence, while respondents with a
preference for 'green' political parties displayed relatively strong preferences
for natural landscapes with a low degree of human influence. Although the
relevance of these and similar sociodemographic characteristics to the
evaluation of natural landscapes has been established in a number of previous
studies (e.g., Balling & Falk, 1982; Dearden, 1984; Lyons, 1984), the present
study is the first to demonstrate independent and direct links between these
characteristics and interindividual variation in the relationship between
perceived degree of human influence and perceived landscape beauty
By demonstrating a link between sociodemographic characteristics and
interindividual variation in the preferred balance between spontaneous and
human-influenced processes in natural landscapes, the present study provides
further support for the idea that this variation reflects systematic and chronic
differences in standards of aesthetic landscape quality (Lyons, 1983; see also
Chapter 2 and 4). However, the present findings do not preclude that
contextual factors may have influenced landscape preferences. In particular, the
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finding that respondents from the second plan area displayed a relatively weak
positive relationship between perceived degree of human influence and
perceived landscape beauty suggests that landscape evaluations may have
been partly context-induced. Because local reactions to plans for marsh-
development in this area had been very negative, beauty ratings of respondents
from this area appear to be influenced by a general 'resistance to change'.
Moreover, respondents from the second area did not differ significantly from
other respondents with respect to nature experience needs, which further
decreases the plausibility that their landscape preferences were caused by
chronic personal characteristics. However, because, in the present study,
contextual factors, such as characteristics of planned-change procedures, were
confounded with personal characteristics, such as familiarity with the type of
landscape in one's residential area, conclusions about the relative contributions
of personal and contextual factors must remain tentative. By studying
respondents from a larger number of plan areas, future research may hope to
further disentangle the relative influences of personal and contextual factors.
The present study also sheds some light on why sociodemographic
characteristics might be associated with differing preferences for natural
landscapes with high vs. low degrees of human influence. In line with
predictions, it was found that reasons for visiting natural areas differed among
respondents from different sociodemographic backgrounds. Most importantly,
reasons reflecting lower-order needs, such as a desire for safety and a desire for
company, were relatively important to farmers, older respondents, and low-
income respondents, while reasons reflecting higher-order needs, such as a
desire to be away and a desire for reflective thought, were relatively important
to respondents with a preference for 'green' political parties. These findings
suggest that people prefer different types of landscapes because their personal
situation activates certain nature experience needs that may be better fulfilled
by one type of natural landscape than by another. However, the supposed
mediational role of nature experience needs in sociodemographic differences in
landscape preferences could only be reliably demonstrated for respondents
with a 'green' political preference, and, to a lesser extent, for farmers. Influences
of other sociodemographic variables on landscape preferences could not be
explained in terms of nature experience needs. These findings show that nature
experience needs need not necessarily mediate landscape preferences, even
when it can be demonstrated that groups with differing preferences display
corresponding differences in nature experience needs.
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Despite the fact that nature experience needs could not fully account
for sociodemographic differences in landscape preferences, nature experience
needs were found to exert an independent influence on landscape preferences
apart from the influences of sociodemographic characteristics. Consistent with
predictions, respondents with strong existence/relatedness needs were found
to display relatively weak positive relationship between perceived degree of
human influence and perceived landscape beauty, while respondents with
strong growth needs were found to display relatively strong positive
relationships between perceived degree of human influence and perceived
landscape beauty. The finding that behavioral needs were predictive of stated
preferences demonstrates that the task of evaluation natural landscapes is not
completely disconnected from people's purposive activities, as is often
assumed (Brown, Daniel, Richards, & King, 1988; Hull & Stewart, 1992). By
showing that stated preferences are associated with behavioral needs, the
present research contributes to the understanding of the functional role that
evaluations may play in guiding and directing perceivers to landscapes that
promise to fulfill their basic needs. A deeper insight into the possible adaptive
functions of nature experience needs may be gained by relating nature
experience needs to so-called 'restorative effects' that have been found to occur
in response to exposure to natural landscapes (e.g., Hartig et al., 1991; Kaplan
& Talbot, 1983; Ulrich et al., 1991). Theoretically, these restorative benefits of
nature experiences, such as decreases in mental fatigue and stress, have been
interpreted as consequences of the fulfillment of innate adaptive needs (Kaplan
& Kaplan, 1989; Ulrich, 1983). By examining differences in relative restorative
benefits of natural landscapes with varying degrees of human influence among
individuals with differing nature experience needs, future research may obtain
more information about the adaptive functions of these needs.
It should be noted that the three need factors that emerged from a
factor analysis of reasons for visiting natural areas deviated somewhat from the
a-priori theoretical classification of nature experience needs into existence,
relatedness, and growth needs (cf. Alderfer, 1972). First, growth needs were
further divided into one factor reflecting self-oriented growth needs, and one
factor reflecting nature-oriented growth needs. The relevance of this distinction
was demonstrated by the fact that older respondents, despite their weak self-
oriented growth needs, displayed relatively strong nature-oriented growth
needs. These findings indicate that nature-oriented growth needs deserve to be
studied as a special category of basic nature experience needs, apart from
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growth needs in general. Furthermore, existence and relatedness needs were
combined into one factor. Although this finding may indicate that a distinction
between existence and relatedness needs is not relevant for the domain of
nature experiences, it may also be due to insufficient sampling of items
assessing existence and relatedness needs. If so, then this shortcoming may also
account for the limited ability of nature experience needs to account for the
influences of sociodemographic characteristics on landscape preferences.
Future work may be directed toward constructing a larger selection of items
that covers the entire range of nature experience needs in order to obtain a
better test of the validity and applicability of the proposed theoretical
framework.
Another discrepancy between the empirical findings and the
predictions is that natural landscapes with a low degree of human influence
were generally rated equally or more beautiful than natural landscapes with a
high degree of human influence, even for respondents from sociodemographic
groups that were expected to favor natural landscapes with a high degree of
human influence. This finding is inconsistent with results of previous field and
laboratory studies (see Chapter 2 and 4), in which beauty ratings of farmers and
students of agriculture were found to be generally positively related to
perceived degree of human influence. An important difference between these
two previous studies and the present study is that in the previous studies,
respondents were actively encouraged and persuaded to participate, even if
they showed initial unwillingness to do so. In the present study, however,
respondents returned the questionnaire entirely on their own initiative, without
any special encouragements or incentives. Thus, it is likely that the present
sample included relatively many respondents with a special interest in the
topic of the study. This response bias may have led to an overrepresentation of
respondents with a strong preference for natural landscapes with a low degree
of human influence, because it has repeatedly been found that people who are
interested in nature favor this type of natural landscapes (cf. Dearden, 1984;
Strumse, 1996). As the main interest of the present study was in studying the
psychological processes underlying interindividual variation in landscape
evaluations, the apparently selective sample was not a major issue of interest
or concern in this study. However, from a practical perspective, it may be of
considerable relevance to obtain representative estimates of the relative
frequencies of preferences for different types of natural landscapes. To achieve
this, future studies may combine mail surveys with special stratification
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techniques, such as telephonic pre-selection techniques, in order to obtain
representative samples.
A limitation of the present work is that only conscious, explicit nature
experience needs were investigated. This may have influenced results, since
people may not be fully aware of their deeper motivations for experiencing
nature (cf. Kaplan, 1987). A description of nature experience needs that people
may not be aware of themselves has been offered by Kaplan & Kaplan (1989),
who suggested that landscape preferences are driven by unconscious needs to
explore and understand the environment. At a more conscious level, these
needs may be experienced in terms of growth needs, such as the desire to be
away, to be fascinated with nature, to be one with the natural context and to be
related to this context. In order to assess implicit needs, future studies might
adapt projective measures that have been found useful in other areas (cf.
McClelland, Koestner, & Weinberger, 1989) to the study of nature experience
needs. Developing reliable measures to assess implicit nature experience needs
provides a major challenge for future research. Once such measures become
available, the interplay between conscious and unconscious nature experience
needs may offer new insights into the role of motivation in landscape
evaluation.
In summary, the finding that sociodemographic characteristics, such as
farming background, age, income, residential area, and having a 'green'
political preference are significant moderators of the preferred balance between
spontaneous and human-influenced processes in natural landscapes supports
the idea that interindividual variation in landscape preferences is to a large
extent systematic and predictable. In addition, the results of the present study
provide preliminary support for the idea that sociodemographic differences in
relative preferences for natural landscapes with high vs. low degrees of human
influence reflect differential capacities of these landscapes to fulfill higher and
lower order nature experience needs. In years to come, researchers may try to
obtain more insight into the structure, function, and development of nature
experience needs, and their relationship to landscape preferences and
sociodemographic characteristics. In any case, a complete account of landscape
evaluations must include an explication of the causes and functions of
interindividual variation in these evaluations.
